Background
Globally, cervical cancer is the third most frequent cancer among women. 1 Each year, an estimated half million new cases are diagnosed with ~275,000 deaths in 2008 alone. [2] [3] [4] [5] Low-resource countries account for 85% of the cases, yet very little is spent in preventing and treating cervical cancers. [1] [2] [3] Similarly, it is the most common and most lethal cancer among the women of sub-Saharan Africa. 6 A considerable reduction in cervical cancer incidence and deaths has been achieved in developed countries correspondence: negash Wakgari school of nursing and Midwifery, college of Medicine and Health sciences, Hawassa University, Hawassa, ethiopia email negashwakgari@yahoo.com
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Dulla et al with effective strategies for cervical cancer screening and treatment programs. [7] [8] [9] However, this has not been possible in most resource-limited countries, mainly because systematic screening is rarely performed. [10] [11] [12] [13] In Ethiopia, cervical cancer ranks as the most frequent cancer among women and cause for 4,732 deaths annually. 1, [14] [15] [16] Among the general population, ~33.6% of women are estimated to harbor cervical human papilloma virus (HPV) infection at a given time. 2, 16 Despite this fact, very few health workers receive cervical cancer screening services in Ethiopia. 13, [17] [18] [19] Besides, there is an obvious need among female health care providers for training about cervical cancer etiology, risk factors, and prevention techniques. 13, 19 Cervical cancer screening has been consistently shown to be effective in reducing the incidence rate or the occurrence of new cervical cancer cases and mortality from cervical cancer. 2 However, cervical screening attendance rates are still far from satisfactory in many countries. [3] [4] [5] 13 Perhaps, cervical cancer screening facilities are limited because of poor infrastructure, staff, poor knowledge about cervical cancer, and illiteracy; the uptake of cervical cancer screening is poor among women who live in the places where the screening facilities are available. 13, 19, [20] [21] [22] [23] [24] [25] [26] [27] Challenges of cervical cancer screening in developing countries include limited access to health services and laboratories, no screening programs, limited or nonexistent awareness among populations and health workers, and poor referral and follow up. 2, 13, [28] [29] [30] Data regarding having a poor attitude toward cervical cancer screening among health care providers were reported in Ethiopia. 13, 19 Health care workers were anticipated to be knowledgeable about cervical cancer screening compared to non-health care workers and consequently to persuade cervical cancer screening among women. 13, [29] [30] [31] [32] [33] [34] [35] The primary screening method adopted by the Government of Ethiopia is the visual inspection with acetic acid applied to the cervix by health care providers. An accurate diagnosis depends on the ability of the provider to visualize the cervix properly and differentiate between cervical lesions. 36 Moreover, in order to advance preventive practice for cervical cancer, health care workers should be knowledgeable and improve their personal conformity with the recommended practice. 13, 31 For instance, antenatal care education by health care providers was suggested as a means of improving knowledge and uptake of cervical cancer screening services. 30 Hence, this study aimed to assess the level of knowledge about cervical cancer screening and its practice among female health care workers in southern Ethiopia.
Methods
study setting and population
The study was carried out among female health workers in the Sidama zone from March 15 to April 15, 2015. Sidama zone is the largest zone in the state covering 6,972.1 square kilometers with a total population of 3,019,442. The zone has 21 woreda (districts). The capital of the zone, Hawassa city, is located 275 kilometers to the south of Addis Ababa (capital of the country) and it is the regional capital of the state. In the zone, there are four governmental hospitals and 107 public health centers. Hawassa city administration, the capital city of the state, and Sidama zone contain two hospitals and nine health centers. The numbers of health professionals working in the public health facilities in the state are 228 medical doctors (general practitioners and specialists), 1,280 midwives, 1,331 health officers, 8,756 nurses, and 8,051 health extension workers. All female health workers comprising doctors, nurses, midwives, pharmacy technicians, pharmacists, and medical laboratory technicians and technologists, aged between 15 and 65 years, and employed in the Sidama zone were considered as the source population, while those who were employed in the selected health institution were considered as the study population.
study design
An institution-based cross-sectional study design was conducted to assess the level of knowledge about cervical cancer screening and its practice among female health care workers in southern Ethiopia.
sample size and sampling procedure
The sample size was calculated using single population proportion formula, n = (z (α/2) ) 2 
, by considering the following assumptions: n = sample size, z = standard normal deviate set at 1.96 (for 95% confidence level), d = desired degree of accuracy (0.05), and p = proportion of cervical cancer screening practice =34.6% from previous study. 32 Hence, the total sample size with 10% nonresponse rate became 382.
A simple random sampling technique was employed to select ten health centers among 116 public health centers in the Sidama zone and Hawassa city administration. All hospitals in the Sidama zone and Hawassa city administration were purposively included in the study. The total numbers of female health care workers in each group of professions (namely doctors, nurses, midwives, pharmacists and pharmacy technicians, medical laboratory technologists, 
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Knowledge about cervical cancer screening and technicians) in these 16 health institutions during the study period was 1,342 (data obtained from each institution by principal investigator via preliminary survey). Then, the sample was allocated to the selected health institutions proportional to the number of female health workers in the respective health institutions. Finally, a simple random sampling technique was used to select a total of 382 female health care workers.
Data collection instruments
A pretested and structured self-administered questionnaire was used for data collection. The collected data were checked for completeness and consistency by the investigator and supervisor. Different relevant literature was reviewed to develop the tool that addresses the objective of the study. 2, 5, [11] [12] [13] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] The instrument was pretested on 40 study participants who were working in other health facilities that were not part of the actual study. Findings from the pretest were used to modify the instrument in terms of clarifying the questions. The questionnaire was designed to obtain information on the sociodemographic, reproductive, and professional characteristics of the respondents, knowledge about cervical cancer, and health workers' cervical cancer screening history. Knowledge about cervical cancer was measured by using 12 knowledge questions about risk factors, symptoms, treatments, and outcomes of cervical cancer. To produce a more objective assessment of knowledge about cervical cancer, a scoring method was devised and a knowledge score for each participant was obtained by summing up the score for correct responses given to the selected questions in the questionnaire. A score of mean value or above ($6) to these questions was considered as a good level of knowledge, otherwise lower scores were taken as poor level of knowledge. Five BSc nurses facilitated the data collection process. They were given 1 day training before the actual work, about the aim of the study, procedures, and data collection techniques.
Data processing and analysis
The collected questionnaire was checked manually for its completeness, coded, and entered into Epi-Info version 3.5.4 statistical package, then exported to SPSS version 20.0 for further analysis. Descriptive and summary statistics were done. Both bivariate and multivariate logistic regression analyses were used to determine the association of each independent variable with the dependent variable. Variables significant in bivariate analysis (P-value #0.2) were entered into a multivariate logistic regression model to adjust the effects of confounders on the outcome variable. Odds ratios with their 95% confidence intervals (CIs) were computed to identify the presence and strength of association, and statistical significance was declared if P,0.05.
Results
sociodemographic characteristics of the respondents
A total of 367 health care workers were included in the study with a response rate of 96.1%. The mean age of the respondents was 28.2 years (standard deviation =6.4). Regarding ethnicity, 118 (32.2%) of them were Sidama and more than half, 196 (53.3%), of them were protestant religion followers. One hundred eighty-one (49.3%) of them were married. Nearly two thirds, 225 (61.3%) and 237 (64.6%), of them were nurses by profession and working in the hospital, respectively. Two hundred fifty-seven (70%) and 304 (82.8%) of the respondents had a diploma and working experience of 1-5 years, respectively. One hundred seventy-one (46.6%) of the partners were government employed and only 78 (21.3%) of them had a BSc. The majority, 266 (72.5%), of the respondents had an income of more than 2,000 birr (Table 1) .
reproductive health history of the respondents
The mean and minimum age at first menstruation of the respondents was 14.2 and 9 years, respectively. Similarly, the mean and minimum age at first sexual intercourse was 19.1 and 12 years, respectively. More than half, 196 (53.4%), of them had first sexual contact at age of 19 years and above. About half, 180 (49%), of the study participants were nulliparous woman. Regarding their circumcision status, the majority of the respondents, 271 (73.8%), and most of their partners, 337 (91.8%), were circumcised. All respondents who participated in the study had never smoked cigarettes. The majority, 317 (86.4%), of them did not have multiple sexual partners. In addition, 73 (19.9%) of the respondents had used combined oral contraceptive pills (Table 2 ). 
Knowledge about cervical cancer
Knowledge about cervical cancer screening and its practice
More than two thirds of the respondents, 283 (77.1%), knew that there was a procedure used to detect premalignant The result of the screening was negative among all screened respondents. Among reasons for not having screened for cervical cancer, fear of the result and lack of information about cervical cancer screening constituted a significant percentage. One hundred eighty (49.1%) of the respondents stated that no vaccination for HPV was available in their institution, and all study respondents were not vaccinated (Table 3) .
Factors associated with cervical cancer screening
In bivariate analysis the factors found to be significantly associated with cervical cancer screening practices were marital status, age, profession, experience, level of education, knowledge about cervical cancer outcome, type of health institution, and working in cervical cancer screening centers. However, in multiple logistic regression analysis, type of profession and working in cervical cancer screening center were significantly associated with cervical cancer screening practices. Those who were physicians were 88% less likely to be screened for cervical cancer than other health care workers (adjusted odds ratio [AOR] =0.12, 95% CI: 0.02, 0.79). Similarly, those who were working in cervical cancer screening centers were 86% less likely to be screened for cervical cancer than their counterparts (AOR =0.14, 95% CI: 0.03, 0.68; Table 4 ).
Discussion
In this study, 319 (86.9%) of the health workers had a good level of knowledge on cervical cancer (CI: 83.9, 89.6). This finding is in line with the study carried out in eastern India (88.8%). 35 However, the current finding is lower than that of the study conducted in Sokoto, Nigeria (98.6%), 22 and higher than that of the studies conducted in Turkey (63.9%), 37 rural India (26.7%), 38 Cotedivoire (55.7%), 26 Tanzania (46%), 24 and South Nigeria (90.5%). 39 These differences might be due to differences in types of health care workers involved in the study, and place and time of the study, which might be explained by the difference in the level of knowledge about cervical cancer. For instance, in the study conducted in Turkey and rural India, only nurses, and in the study of Cotedivoire, only midwives and health care workers were involved in the study, while different health care workers were involved in our study. The finding of this study reported that only 42 (11.4%) of the respondents were screened for cervical cancer (CI: 8.7, 13.9). This finding is consistent with the finding of the studies in eastern India (11.6%), 35 Korea (13%), 25 and Ethiopia (10.7%). 13 The current finding is higher than that of the finding in Haiti (4%), 40 rural India (7%), 38 and Ibadan, Nigeria (6.8%); 3 however, it is lower than that of the study carried out among staff nurses in teaching hospitals of India (20%), 33 Cotedivoire (18.4%), 26 Tanzania (15.4%), 24 South Nigeria (27.8%), 39 Maiduguri, Nigeria (23.3%), 12 and Baghdad city (18.8%). 28 A possible reason for this difference might be difference in sociodemographic characteristics of the respondents, which could be explained by the different levels of knowledge and attitude toward cervical cancer screening practices among the respondents. Similarly, time and place of the study is also another possible explanation for this difference.
In the present study, type of health profession was significantly associated with cervical cancer screening. Those who were physicians were less likely to be screened for cervical cancer than other health care workers. This might be due to the fact that most physicians who participated in this study were general practitioners with less working experience relative to other health sciences. Consequently, probability to be screened for cervical cancer might be more likely for those who had more working experience. In addition, working in a screening center was also significantly associated with cervical cancer screening. Those who were working in a screening center were less likely to be screened for cervical cancer than their counterparts. In the context of Ethiopia, cervical cancer screening was often performed by physicians. Consequently, those physicians might have felt shy to be screened by their friends, and fear of a positive result could also be possible. Moreover, a belief about self-care, as well as being negligent, and fear of pain would be additional explanations. Likewise, lack of trust and confidence could 
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Knowledge about cervical cancer screening also be another possible reason, where these providers may partially know the service providers.
As a cross-sectional study requires respondents to remember information retrospectively, recall and social desirability bias are the potential limitations of this study. However, numerous scientific procedures have been employed to minimize the possible effects. To reduce the social desirability bias, for instance, the details about the aim of the study were shared with the respondents. In addition, procedures such as supervision and pretest of the data collection tool were utilized.
Conclusions
A significant number of health care workers were knowledgeable on cervical cancer. Cervical cancer screening among health care workers in southern Ethiopia was found to be low. Being a physician and working in a screening center had lower odds of cervical cancer screening practice. Hence, in spite of having adequate knowledge on cervical cancer, the reasons for the low practice of cervical cancer screening among health care workers needs to be investigated.
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